Pathological studies have suggested that cortical neurofibrillary tangles and neuritic plaques are associated more frequently with Lewy bodies in the brainstem than could be explained on the basis of chance. ' 13 We have therefore compared the size of this "at risk"
Parkinson's disease population ( The nucleus basalis was examined in eight cases with nigral Lewy bodies and six Lewy body negative cases. Lewy bodies were found here in the Lewy body positive cases, in which the degree of cell loss ranged from moderate to severe. In Lewy body negative cases the degree of nucleus basalis cell loss was mild to noderate. Lewy bodies were found in the parahippocampal gyrus in six of eight Lewy body positive cases; and in eight of nine cases Lewy bodies were present in the middle temporal gyrus. In the single case without Lewy bodies in the middle temporal gyrus only a small section was examined. In the cerebral cortex cells that were swollen with ill-defined pale areas or inclusions were more numerous than those containing Lewy bodies (fig 3) . Estimations of tangles and plaques in the temporal lobe and hippocampus showed consistently lower mean values (by 10% to 33%) for the Lewy body positive cases compared with cases of Alzheimer's disease alone (table 2) .
Alzheimer's disease Series 3, mean age 78-6 years, was 10 years older than Series 1 (table 1). Lewy bodies were found in the substantia nigra in eight cases, in three of which nigral cell loss was moderate and in five it was mild. They also showed Lewy bodies in the locus coeruleus. The middle temporal gyrus contained isolated Lewy bodies in two of the eight Lewy body cases, but none were found in the frontal pole cortex. The middle temporal gyrus was examined in 21 cases without nigral Lewy bodies and the frontal pole cortex in 31 cases without nigral Lewy bodies, and no Lewy bodies were found. Counts of tangles and plaques in the frontal and temporal cortex were 12% to 56% lower in the Lewy body positive cases. In contrast there were no differences in activities of ChAT (table   3) .
Data on the age-specific prevalence of Lewy bodies in the three series of Alzheimer's disease were combined (table 1) . The series were contaminated by a total of 13 cases in which nigral cell loss was severe enough to produce Parkinsonian features. Such patients may have been selected into these hospitalbased studies because of difficulties with mobility. Their exclusion leaves 108 patients in which the prevalence of incidental Lewy body disease was 13% to 15% per decade in the seventh to tenth decades.
In the cases of Down's syndrome Patient I had no cerebral plaques or tangles and Patient 2 had numerous plaques, but few tangles (table 4). The remaining 12 cases had numerous neocortical plaques and tangles. In none of them were Lewy bodies found by searching one or two sections of substantia nigra.
A total of 14 of 273 "control" brains contained Lewy bodies in the substantia nigra, with similar proportions in the two groups examined (table 5). In eight of these 14 cases cell loss in the substantia nigra was mild in severity, but in six cases there was no obvious cell loss, although amounts of extraneuronal melanin were abnormally increased in three. As in Parkinson's disease Lewy bodies were also found in Gibb, Mountjoy, Mann, Lees In post-mortem studies of Alzheimer's disease there is a slight increase in the prevalence of incidental Lewy bodies, probably because of the inclusion of patients with dementia and cell loss in the nucleus basalis resulting from a combination of Lewy 33 Lewy bodies were found in the substantia nigra or locus coeruleus in 15% or 22% respectively of the total (mean age 75 4 years), compared with a prevalence of 10% or 16% in 180 controls (mean age 74-3 years). These authors concluded that there was no evidence for an excess number of Lewy bodies in Alzheimer's disease. In this study Patients 1 and 2 cannot be explained on the basis of additive lesions and selection bias. They showed familial Alzheimer's dementia presenting at a young age, with Lewy bodies present in the substantia nigra at death. Another young patient, aged 39 years, has been reported with Lewy body disease and Alzheimer's disease, but without other affected family members.34 Thus there are a few rare, sometimes familial, cases where the pathologies of Alzheimer's disease and Lewy body disease coexist.
In Patient 3 the severe cortical pathology of Alzheimer's disease was associated with an isolated cortical neuronal inclusion resembling a Lewy body, in the absence of Lewy bodies in the brainstem. However, it lacked the precise morphology of a cortical Lewy body, and occurred in isolation in a region where cortical Lewy bodies are less plentiful. Furthermore cortical Lewy bodies have never been observed in the absence of brainstem Lewy bodies.
Current evidence suggests that dementia with cortical Lewy bodies always forms part of the spectrum of Parkinson's disease.9
This study fails to provide support for a greater than chance association between Alzheimer's disease and Parkinson's disease, except in rare cases. These rare cases join a small group of other disorders associated with Lewy bodies.3" The study emphasises the interaction of three major pathologies responsible for 707 I I group.bmj.com on April 28, 2017 -Published by http://jnnp.bmj.com/ Downloaded from
